Long-lived tryptophan fluorescence in phosphoglycerate mutase.
Phosphoglycerate mutase (PGM; EC 2.7.5.3) isolated from rat and rabbit muscle has been shown to possess an unusually long-lived fluorescence component when excited by ultraviolet light below 310 nm. On the basis of spectral and physical measurements, this 16.4 (+/- 0.2) ns fluorescence lifetime at room temperature is assigned to a tryptophan residue in an unusual environment. The emission profile of this long-lived tryptophan is red shifted from the other tryptophans of PGM by approximately 25 nm. PGM has been crystallized and sequenced from yeast where it has been shown to be a tetramer with 29K subunits. However, we have not been able to detect the existence of an unusually long-lived fluorescence component in the yeast isomer. The long fluorescence lifetime is lost upon denaturation of rabbit PGM and is partially restored upon introduction of the protein to a nondenaturing environment, suggesting the long lifetime is not the result of a covalent modification. The PGM molecule was studied by a number of techniques including time-resolved tryptophan fluorescence, quenching studies of tryptophan fluorescence, and enzyme activity studies. The long-lived fluorescence has been shown to be statistically quenched by Br-, I-, and Cu2+ in the submillimolar region while the acrylamide quenching shows the tryptophan is marginally accessible to solvent. Characterization of the long-lived fluorescence and its possible sources are discussed.